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UNITED STATES PATENT OFFICE.

JUSIAH L OLARK AND JOON STANDFIELD, OF WESTMINSTER, ENGLAND.

_ IMPROVEMENT IN HYDRAULIC APPARATUS FOR RAISING AND LOWERING BRIDGES. &c,

:- Epec'i:ﬁef_a-tion_ forming part of Letters Pa-tént--No. Iél,'ﬁl 09, dated Angust 22, 1376 a,pp]ica,tion filed |

- ‘September 11,1874."

-

To all whom it may concern :

"Be 1t known that we, JOSIAH LATIMER

- CLARKand JOHN STANDFIELD, both of 5 West-
miuster Chambers, Vietoria street, Westmin-

ster, England, subjects of the Queen of Great

Britain, bave invented or discovered new and

useful Improvements in Hydraulic Apparatus |
‘manner, P o o
. In order still further to diminish the loss

Applicable for Raising and Lowering Bridges,
canai-lifts, guns, and otber heavy weights ;

“and we, the said JoSIAH LATIMER CLARK and |
JOHN STANDFIELD, do hereby declare the na- |
compensate for the varying immersion of the.
‘rams. R -

ture of the said invention, and in what man-
- ner the same is to be performed, to be partic-

ularly described and ascertained in and by the |
[ ner, it is evident that as the ram ascends. out
of the water-into ‘the air it increases in weight,
“and its force or power diminishes by an amount

following statement thereof—that is to say:
~ Qurinveution cousists, first, of au improved
differential acenmulator for working hydraulic

~lifting-presses, by means of which the dead |
weight of the machinery which has to be raised

and lowered is constantly balanced, so that

only a small additional power is required to

give it motion. " - -
Inthe following description we call the rams

of the presses of the accumulator ¢plungers,” |

and those of the hydraulic press “rams.” To
~ effect this we construet an accumulator with
two, three, or more plungers. We usually
prefer to employ three plungers, two of which

are of such diniensions as to produce exactly
sufficient pressure on the ram of the hydraulic

press to balance the dead weight of the ma-
chinery carried by it. In this condition the
accumulator and the hydraulic press are in
‘equilibrium, and a very small increase or de-
crease of pressure suftices to cause the hy-
draulic ram to ascend or descend, as the case
may be.: An extra load is then put.on the
accumulator, sufficient to cause.it to descend
and to raise the hydraulic ram with any de-
sired load upon it. The third plungeris placed
centrally under the head of the accumulator,
and is so -connected by pipes with the two
outer plungers that all three can be placed
into connection at will, If the accumulator 18

down, and the ran elevated, as just described,

“and the communication is opened between the
tbree plungers, the weight of the accumulator,
which was at first supported by two plungers,
being now supported by three, the pressure on
the water is diminished, and consequently the

H
!

“1:In order to raise it again it is only necessary
to allow the water to escape from the central

. plunger, when the whole weight becomes sup-
| ported on thé two plungers, as before, and the

- pressure is consequently increased, and the
‘ram again ascends. - A small pump is employed -
to keep the accumulator charged in the usual

of power ehtailed when raising and lowering
heavy weights by hydraulic rams, we also

. 'When a ram is raised in the ordinary man-

which .is equal to the weight of a column of
water of its own bulk, and, similarly, as the

-plunger of an accumulator descends- it also

loses a power equal to the bulk of the column
of water which it displaces, and both of these
actions concur to diminish.the power of the
machine more and more as 1t approaches the
full -extent of-its stroke. To obviate this evil,
we increase the load on the accumulator as its
plunger descends by a weight of water sutfi-
cient to compensate for the varying immersion

of the plunger, and of the ram of the. press.

By this means the whole of the dead weight

of the machine itselfis perfectly counterpoised

in every position, and the only powerrequired
to work the machine is that requisite to raise
the load itself and to overcowmse friction. We

‘also, by the same means, are enabled to give

increased power at the end of the stroke by
adding to the load a greater weight ot water
than is required for compensating for the -

varying immersion of the rams and plungers;

or conversely-decreased power may be given
at the end of the stroke by causing weighted

| tanks or vessels, which form the load of the

accumulator, to descend into water. o
Where it is desirable that two or morerams
should - ascend synchironously through equal
distances, as in- the instance of the two ends
of a bridge or canal lift, or in raising guns,
&c., we combine two or more plungers into a
oroup beneath one accumulator, so that as
the plungers desceud all the rams ascend

accumulator ascends and the ram descends. | through uniform distances.
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Iu order to’ ceuse ell f'our corners of a brld ge'"

~ orothermoving appal atus which is sapport-
ed by presses at its two ends, to ascend or de-

‘scend in a horizontal posmon we prowde-- -

~means for allowing an escape of water. from

- Dbeneath either of the rams, if from any cause |
- . one of them should become eleveted aboxeﬁ

-' ) _the other

To prevent the : deuger and meonremeuee’fi

' ; Whll‘h arises from ‘the leather of a ram. or

plunger giving way during use, we in some | -
- cases'employ.twoor more leathers, ar ranged.
one above the other with a warning-pipe fitted

between them. The strain is ordinarily borne
“by the lower leuther

further esoepe Hlltll a couvement oppol tuulty~- |

.....

'- -:..e press, we employ a gla,ud of. peouher con-
struction. . The press is furnished inside mth.j

" a number of vertical - slote descending for a

few inches, and the gland is provided with a.'i'
similar number of projections, which fit lute ;'
At the bottom of all these elots ';
an euuula,r ring is turned out of the press, so
-+ that 'when the gland is fully-inserted it can. be_,-
~ turned round through a small portion of a
“circle, s0 that eeeh p1oJeotlou 1ooke beyouet-
-fashlou under the mete] pwJeetlone of thefr-r |

these slots.”

press. I

oo dn order thet our smd mtrentlon may be-f
fullv understood and - readlly oarrled into

‘effect, we have shown in the drawings here-

_unto-annexed various examples of hydmuhe?f
epparetue erreuﬂed aooordmg to our: 1uveu

tion..

and lowering a gun.

three plungers, A B A,

its'ram C:

_ ‘but if this wears away’
- or: bursts,-the etlem ¢comes ;upon the. upperf.'_
~ one, and at the same. tune the water rushing |-
= :out of the warning-pipe gives notice. of the.
- failure of" the leather.:
~on this pipe is then closed 80 as to prevent

A tap or valve fixed

I‘1gu1e 1 showe an eeoumuletor euoh as’
.herembefore first described, used: for rmemg-f
The eooumuletor is con-
~ structed with three presses, A! Bl Al and
They are: louded with
‘the weight W, which is so. a,d_]ueted as to bal: .
~ance the gun G euppolted ou the press U’ and

- tha,t when loaded with the welghtW and con- |

- _uected jointly with the ram C, they: Just bal-
. ance the weight of the gun G, Whloh 18, there-
fore, free to be raised or lowered Wlthout any
power, except that neoeesery to overeome_

_ friction.

‘When this. equlhbrlum has been obtamed a |
) Ismell additional weight, W/, is added on to |
" the accumulator, which COI]SBQI]&IT‘JI}’ descends
and elevates. the gun G toits full height. All
this time the supplemeutal plunger B is out_-'
of action, and is merely connected by a pl]_JB -j

WIth the supply-reservolr

...........
..................
L - |.|_|.I._. P O
'

in many ways.

181,409

”The preseure bemg now ﬂlStI‘IbﬂtEd ove*" ell

| three plungers instead of ‘only two, canses the.

| welght W to ascend and the gun G to descend.
If-it-be‘again requlred to raise the guan G,

-1t is only necessary to. close the fup D, and,..-? o

the weight of; the aocumuletor oommg only-;_;,;-

on the two. pluugere A A, again causes the

‘gun to ascend as before, the water under the

small’ plunger ‘B being, es before, allowed to =

return back into the supply-reservoir.

In this way the gun G may be raised axld N
.lowered at pleasure by the mere. turning of
‘the tap- D and the only power wasted is thet

of the smell plunger B, which is made of such ==
size as to be just suﬂimeut to ov ercome the_ B
a--ueoessa,ry frietion.- -
- It-is evident that the eame eﬁ'eot of obtaﬂu-'
inga ellght variation of :pressurein. the accn-
‘mulator ‘may be produced by. either rtllowz'iung,;. o
‘the. welght ‘W’ to rest on ‘the Welght Wor. .
holding it off therefrom, and this may be doue..}* -
| For exemple, it may beef-
. f-feoted by the central- plunger, in ‘the’ maunor;-;;_
‘indicated by:- the dotted lines z. Thus, if wa- =
‘ter -under pressure is 1utroduoed Dbelow the
| eentral plunger, and: the weight W' raised,
the gun will descéend; but if the weight W’ 13'_- .
allowed to rest upon the Welght W, the aocu-_; o
-mulator will descend and the gun a,gam rise.
It 18 also ev1deut tlmt the oeutrel plunger .

mumoatlou mth A aud A

order to cause the gun to descend" pressure is
applied to the center plunger B, cmd thus the--_.

| weight 'W may-be ‘made to rlse and fall at
will. These principles. eppl}r to ell the cusee -

hereefter descnbed

If instead of relsmﬂ' end lowerlng a ﬁxed'
welght G, it be deswed to raise a load whloh o
18 removed et the top, such as a wagon of
earth, &e., it is only necessary to increase the .

Welght W/ to sufficient extent, and to increase

the size of the plunger B,. The! ram will then
ascend with its load, and when it is depoelted _'

at the top it can be caused to descend b
L openmg the tap D i 111 the eeme manner as- be-
The plungers A A are of suoh dlmeublous?

fore

In order etlll further to dlmmlsh the loss of
power entailed in raising and lowering heevy
weights by hydraulic, rams, we also- compen-
sate, as above ‘stated, for the varying immer-

sion of the rams and plungere at all parts of

-thelr stroke by 1uerees1ug the load on the ao— -

. At Fig.

this object. AlB! Aland A B A are the
presses and. plungers of an accumulator such
as that before described. A tank of water, T,

| is fixed above the accumulator, and a oom-_
If it be desired to cause the gun to desoeud

the tap D, in connection with the small or
_ supplemeutml plunger B, is opened so as to
| -1J1aoe all three plungere in commumcatlon

peueatmg -plupger, M, works through a leather

collar in the bottom of 'the tank, aud reste -
upon. the top of the eooumuletor.

In this case ‘the Welght W 13 mede heavler'
| than the weight or gun to. ‘be ‘moved, and in

2 we heve showu eu eooumulator;
constructed in a-suitable manner for effecting
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“ter; and its sectional area is equal to twice

[? ~It'is obvious that by*making} the tank of

the sectional area of the plungers A B A, and-| the compensator conical, or of aiy oether vari-

it may be either solid or hollow. -

- When the plungers are at the'--béttdm()f;

their stroke the compensating-plunger M is

at the bottom of the tank, and supports the |

whole weight of the column of water above

it; but when the plungers are at the top of |

their stroke the top of the compensating-plun-
oer is near the surface of the water, and con-
seq
its own weight, -

out, it follows that at every part of the stroke,

. whatever be the number or dimensious of the

pluugersor rams, they will always be com pen-
sated at every portion-of the stroke. We also
compensate for the rise and fall of the water
in the tank T, caused by the rise and fall of
the plunger in it by making the plunger M a
little larger than the proportions before stated
in the ratio which its sectional area- bears to
that of the tank, so that if thearea of the tank

be ten times that of the compensating-plun- |

ger M, we make the latter one-tenth larger
than the proportions above given. For ex-
ample: let @ be the-area of all the plungers,
t the area of the tank, and m the area of the

compensating-plunger, its size, when adjusted

for perfect equilibrium, should be m=2a-
(;?.ax%g'). In this case the equilibrium of the
apparatus will be absolutely perfect at every
portion of the stroke. | o |
Figs. 3 show a modification of this arrange-

ment, in which the compensation is effected |

by a fixed siphon, S, supported by the tank I.
The accumulator, in addition to its weighted
load W, carries a compensating water-tank, M,
which rises and descends with it. The siphon
S dips into this tank, and as it descends the
tank becomes filled with water, and its weight
increased, and when it ascends the water flows
back again through the siphon S, and the load
is diminished, so as to preserve the equilibrinin
at all points of the stroke. |

If @ be the area of the plungers, ¢ the area
of the tank, and m the area of the compensat-

ing-tank, the proper size for this tank,when ad-

justed for perfect equilibrinm, will be m;4a+

m |

(.2a,><?). The compensator M, whether con-

sisting of the simple plunger or of the tank
automatically loaded and lightened, effects the
desired result. | | |

At Fig. 4 is shown a modification of this
arrangement, in which the accumulator is con-
stracted to commence with a small pressure

and finish with a heavy pressure, as is required

when pressing cotton and such like. M is the

compensating-tank, shown at the top of its |

stroke, and nearly empty. In this position of
the compensator the pressure on the accumu-
latoris small. Itisalsoshown,in dotted lines,
at the bottom of its stroke. It is then full of
water, and the pressure on the accumulator 18
at a maximum., .

uently supports no. pressure except that of | _
I | tanks M M become submerged in the water-
If the proportions above named be carried

‘able shape, varying degrees of pressure can -
‘be obtained at different parts of the stroke at:
{ pleasure.. - | | | L

The converse of the above arrangementis.
shown at Fig. 5. In this figure the compen-
sating-tank M M is again shown at the top of
-its'stroke, and in this position it gives its high-
~est pressure. I | E _
- As the plunger-descends, the compensating-

tank T, and the pressure is reduced unifornly.
'These tanks of the compensator, also, may be
of any desired form fo vary the pressure In
| any manner and extent desired at-difterent
parts of the stroke. Two forms of tank are
shown by the dotted lines 0 o and p p. Com-
pensation of this kind is required, for exam--
- ple, in raising a lift-bridge or draw-bridge,
- which requires its greatest power at the com-
‘mencement of the lift,and a diminishing power
~as the bridge is gradually raised. -
- Fig. 6 shows a modification of the arrange-
‘ment shown at Fig.3. In this case the siphon.
‘rises and falls with the compensating tank M,
and the tank T is formed by a hollow central
column, This arrangeinent can also be adapted
to vary the load on the hydraulic press, at dif-
ferent parts of its stroke, in any manner that
‘may be desired. The accumulator shown in
this figure is also formed with several plun-
‘gers combined into a group, so that when 1t
‘is desirable to cause several rams to ascend
| synchronously through equal distances, as 1n
the case of lifting the two ends of a bridge or
a canal-lift or gun-platform, the several rams
employed may be supplied with water under .
pressure from separate plangers, and all the
rams be thereby caused to ascend through
uniform distances. S
Plan views of the accumulator are shown at
Figs. 7'and 8, the view shown at Fig. 6 being
a vertical section.. In all three figures, a, b, ¢,
d, e, and f are the six rams and plangers of
the accumulator. - | o | -
To illustrate the working of such an accu-
mulator, we have shown at Fig. 9 a bridge
adapted to be supported by four bhydraulic
presses, one to be arranged in each of the tow-
ers. Four of the plungers, a b ¢ d,-are con-
nected, respectively, by pipes with four hy-
“draulic presses at the corners of: the bridges,
and the accumulators are so loaded as to de-
scend and to raise the bridge when the weight
rests on these four plungers only. eand fare
' used for lowering the bridge, and whenever
they are placed in connection with the other
four plungers the accumulator rises and the
bridge descends, as previously described 1n
Fig.4. On the other hand, when the commu-
nication with the two presses ¢ and f is cub
off, the whole weight of the accumulator comes
on @ b ¢ d, the four plungers descend, and the
bridge is raised. Since these four plungers
are all independent, and are connected inde-
| pendently to the four presses at the corners




of the brld ge, all four COrNETS must rise at eX-
%tlv the sanre speed and to.the same level,

- When a vessel desires to pass, the brldge 18
_either submerged under water to a sufficient
depth to allow the vessel to pass over it, as
shown at Fig. 9, or lifted in the air suﬂiuently,
Ina
_ similar manner a gun-platform may be raised

‘high for the vesael to pass beneath it.

~ and lowered by two or more rams supphed
- with water under p1essu1e fromn separate cyl-

- inders of an accumulator, such as above de-
- scribed, and thereby insure the raising and

'_]oweung of the pl&tform ina horlzcmml pObl-ﬁ
- tion. .
- In mdel tuxther, to cause both ends of a

o _bmlge or. other moving apparatus, to main--
. tain a horizontal position while. a.scendlng or' |
we fix shafting 'md pinions on- ||

descendm

- the b11dne which engage in fixed racks at
- the ends of the ‘bridge in connection with

valves, which are opened when one end be-
. comes hlgher th'm the other, so as to compel
both ends to rise or fall at the same speed;

O wWe employ an arrangement similar to that_
~shown in Kig.

~ rests on a bed-plate, A2, which is supported
~ on the top of the ram B*"' and is free to rock

‘upon it it either.end of the bridge becomes

lifted or depressed more than the other. I1f

~we suppose the end of the brldge at A? be-
- comes raised faster than the opposite end, the
 bed-plate A% will: press upon the multlpl,} Ing-
lever ¢?, and cause it to open the valve D’

- and allow some of the water to escape out of
~ the press, and the end.of the bridge to . de-
~ sceud until the bed-plate again becomeb level

~ when the valve will close itself, =
A similar apparatuas is fixed at the OppOSIte

_' j:eml of the bridge, 50 that if either end tends
te.becomegelemted more than the other the
water 1s allowed to escape until the ends

again becomne level. A similar arrangement

is employed to keep the bmdge level tra,ns-'

versely.,

. For convemently renewmw the leathers of
a press we employ, as. bafme stated, a gland
- of peculiar construction. " The mouth of the
press is furnished inside with a number of
“vertical slots descending for a few inches,
and the gland 1s prmwded with a similar num-
ber of projections, which fit into these slots.
On the bottom of all of these slots an annu-

lar ring is turned out of the press, so that

when the gland is fully inserted it can be
turned round through a small portion of a

circle, so that each projection locks bayonet-

~fashion under. the correspondmg prcgectmns

 of the Press.

In Fig. 11, H B show a section of the plo 3
JGLUOIIS on the press, and H' H' the projec-
tions on the glaud.

when it has been turned round in its place.

When these pins are removed the gland can-

“be turned round through a portion of a cir-
~ cle, and readily removed to get at the leather
fitting in the annular groove or seat in the

ering of heavy guns

10, The end of the- brldge 1 STl
tain a horizontal position as it is béing ra,lued-i_-: o
Ea,nd lowered,. parallel levers may be employedi

In the- manuer shown at Kig.- o
‘tractor’s lift, such as shown. at Fig.14, may =~
‘also be Worked with an. accumulator, such as
_herembefore described. g | -
The accumulator may be such as shawn at L

| The gland is kept in po-
- . sition by pins O O, which are thrust in it

i

1ent posmon

99,

powers.

load.

bottom of the gla.nd I‘lg 12 shaws the sameﬁ-:_{,;.: |

arrangement in plan. .

-The. accu-

f_accumula,tor consbructed accordmg 1:0 our. in- BT
vention applied to the rapid raising and low- - -
C’ is the press, and C o
‘the ram .'aupportmg the gun G on.a cucular--,;_- U

| platform, which is free to revolve., o
| mulator is shown at A B A W, and it is kept
| constantly supplled with water uuder pressure .
by a small engine, E, placed in- any conven-. .
The power for traversing the - =
gun is obtained by a small hydrauhc press, I, ..
‘which is connected with the ram by.the: plpe,;:_-'; o
By thus employing a singlecentralram- =~
‘to raise and lower the .gun, in combination =
with a differential accumulator, such as here-: . . .
inbefore described and shown i 111 thedrawings, -
‘not only is the platform. carrying the gun free!if_;-; e
| to rotate on ‘the point H? with its. stuﬂing T
‘boxes, but the gun can also be raised: and
lowered with but little expendlture of power. .
‘The shot may be lifted to- the mouth of the- R
gun. by a small press, I 1.

To insure that the gun- platform Sh‘Lll main- . . ,

13%:

I‘lgs 6, 7, and 8. The press is shown at A B,
Fig, 14 at an augle of forty five degrees.w .
_ .Wheuever C carries a. wagon, D, or other
1 load, it may be P&IbEd up to a mgher Ievel at b,
| :where the wagon is removed, and replaced by---

an empty wagon, which deseends to a lower

level, the power used in raising the platform
| and empty wagon bemg again given back to
-The accu-.
‘mulator is so arranged as to have different
Thus, when all six presses are con-
nectéd with the empty platform it descends.

the accumulator as it descends.

A con-.

If two of these presses be cut off, and the

Welght of the accumulator be wllowed to rest
on the remaining four, the pressure is suffi- -
cient to raise the plattorm with the ordinary

If three of the presses, d £, Figs. 6,7,

and 8, are shut off, and the Welght allow ed to_'

remain on the remalmng three, it will raise a..
‘wagon with a heavier load ; and if four of the

presses are shut off; a b d e, and the weight of

the accumulator tlllowed to rest on the re-

maining two presses, it will be in a position to

lift the heaviest load and all these changes
may be made on the mstaut by 0penmg the_. |
valves g ¢. | |

- A similar hy drailic llft pl’tted at an a,nnle,_

‘may be employed- for raising and lowering
guns, as shown at Figs. 15 and 16. In the

arrangement shown at Fig. 15the gun is raised

and lowered sidewise, whereas in Fig. 16 it is

raised fmd lowered on an incline i ina line Wlth |

the gun.

‘Having thus. dEb(.I'led our m\*entlon, We

wouId state that we clmm--- o
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1. The combination, substantially as here- |
inbefore set forth, of the lifting-ram, the
weighted accumulator, and the supplementary
plunger thereof, whereby the weight or load
is permanently balanced and its raising and
lowering effected by throwing the supplement-
ary plunger out of or into action.

2. The combination, substantially as here- |
inbefore set forth, of a weighted accumulator,

~ with a series of cylinders and plungers, a part |

or all of which can be caused to sustain the
load of the accumulator according to the press-
ure desired. |

3. The combination, substantially as here-
inbefore set forth, of the weighted accumula- |
tor, the ram, and a compensator, substantially
such as described, whereby the varying im-
mersion of the accumulator, plangers, and the
ram is compensated. o S

4, The combination, substantially as here-
inbefore set forth, of the accumulator, the hol- |
low compensator, the tank, and the siphon
connecting the tank and compensator, whereby
the pressure is automatically regulated.
- 5. The combination, substantially as here-
inbefore set forth, of the weighted accumula-
tor, a series of cylinders and plungers, and a
series of presses, the rams of which move |
synchronously through staved distances to 1itt
a load uniformly, whereby each press is oper- |
ated from the accumulator independently of |
- the others by its corresponding cylinder and |
plunger. |

6. The combination, substantially as here-
inbefore set forth, of the accumulator, a series

of cylinders and plungers, a series of rams,| Both of No. 17

5

each operated from the accumulator independ-

ently of the others by its own cylinders and

plungers, and the automatic relief- valves,
whereby inequality of pressure is compensated
and the movement of the body in a horizontal
position is secured. I

7. The packing-gland, constructed as de-
scribed, with vertical slots to form projections,
and an annular groove to form a seat for the
cup-leather, for the purpose specified. - _

8. The combination, substantially as here-

inbefore set forth, of the packing-gland, con-

structed with vertical slots and a seat for the
cup-leather, the press having vertical slots
and an annular ring or groove, and the lock-
ing-pins, whereby the cup-leather may be re-
moved  or inserted and secured in place at
will. | - |

9. The hydraulic lifting apparatus, herein-

"before described, consisting of the combination

of- the platform for supporting the weight to

be lifted, the ram upon which the platiorm 18

mounted, an accumulator weighted to counter-
poise the article to be lifted, lifting cylinders
and plungers, and a supplementary cylinder

| and plunger which raises and lowers: the

weight by disturbing the counter-balance of

the apparatus as it is thrown into and out of

action, . .
JOSIAH LATIMER CLARK.
JOHN STANDFIELD. -

- Witnesses: |
WILMER M. HARRIS,
H. MURCH, '

Gracechurch st%eét, London.
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